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Didattica e ricerca
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Un libro per architetti ed ingegneri

Dubois, M. C., Gentile, N., Laike, T., Bournas, I., & 
Alenius, M. (2019). Daylighting and lighting under a 
Nordic sky. Studentlitteratur AB.

Disponibile su richiesta
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Buon design = risparmio
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Casi studio IEA SHC Task 60 (2018-2021)
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Gentile, N., Lee, E. S., Osterhaus, W., Altomonte, S., Amorim, C. N. D., Ciampi, G., ... & Sibilio, S. (2022). Evaluation of integrated 
daylighting and electric lighting design projects: Lessons learned from international case studies. Energy and Buildings, 268, 112191.
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Casi studio IEA SHC Task 60 (2018-2021)
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Gentile, N., Lee, E. S., Osterhaus, W., Altomonte, S., Amorim, C. N. D., Ciampi, G., ... & Sibilio, S. (2022). Evaluation of integrated 
daylighting and electric lighting design projects: Lessons learned from international case studies. Energy and Buildings, 268, 112191.

https://task61.iea-shc.org/publications
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Casi studio IEA SHC Task 60 (2018-2021)
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• Energy Use Intensity (≈ LENI) 
minore di 3 kWh/m2a e qualità 
massima con buon integrazione 
con luce naturale

• Risultati richiedono buon 
design, ma anche sistemi di 
controllo e componenti avanzati

• Più controlli, più materiali, 
meno sostenibilità?

Gentile, N., Lee, E. S., Osterhaus, W., Altomonte, S., Amorim, C. N. D., Ciampi, G., ... & Sibilio, S. (2022). Evaluation of integrated 
daylighting and electric lighting design projects: Lessons learned from international case studies. Energy and Buildings, 268, 112191.
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IEA SHC Task 70 / EBC Annex 90

Low Carbon, High Comfort Integrated Lighting
Task Manager: J. de Boer, Germany

Subtask A
Luo Tao, China

J. de Boer, Germany
(V. Ferreira, Spain)

Low Carbon Lighting and 
Passive Solar: Scenarios, 

Strategies, Roadmaps

Subtask B
B. Matusiak, Norway
M. Sarey Khanie, UK

Visual and Non-Visual User 
Requirements

Subtask C
D. Geisler-Moroder, Austria

Eleanor Lee, USA

Digitized lighting solutions
(Technology & Design Tools 

/ Process)

Joint Work

Joint Work

Subtask D
Niko Gentile, Sweden
Natalia G. Vasquesz, 

Denmark

Application and Case 
Studies
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Research and industry
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Qualità dell’illuminazione

Tra le sorgenti luminose disponibili, la luce 
naturale può essere indubbiamente considerata 

quella di più alta qualità 

il che, a volte, porta a «mitizzarla»…



Miti da sfatare
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Mito n. 1
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“Maggiore accesso alla luce naturale significa 
risparmio energetico”



Luce naturale e guadagni solari
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Facciate in vetro
Fully glazed building in Beijing, near CABR. Image by Niko Gentile

- Consumi elevati per raffrescamento

- Dispersioni termiche invernali

- Consumi per illuminazione elettrica…

- Vantaggi in termini di illuminazione naturale?



La luce naturale va negoziata
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Normativa necessita allinamento con EPBD
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• Le norme nazionali sono insufficienti per 
descrivere l’illuminazione naturale

• Lo standard europeo EN17037 é troppo 
ambizioso e porta a soluzioni in contrasto con i 
requisiti energetici degli edifici



Miti da sfatare
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Mito n. 2
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“La luce naturale è gratuita”



Radiazione solare e luce naturale
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Image by Niko Gentile

Efficacia luminosa della luce naturale



Luce naturale
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Marc Fontoynont, ENTPE, Lyon, France

Necessita di componenti che trasportino luce 
negli interni



Luce naturale
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Photo: IKEA Kaarst by Rafael Campama Pizarro, Lund 
University

Turan, I., Chegut, A., Fink, D., & Reinhart, C. (2020). The value 
of daylight in office spaces. Building and Environment, 168, 
106503.

Pizarro, RC & Gentile, N 2020, A case study addressing the 
benefits of daylighting and electric lighting integration in the retail 
sector. Proceedings of the ISES Solar World Congress 2019, 
Santiago, Chile, pp. 1825-1836 
https://doi.org/10.18086/swc.2019.38.02 

Ma la luce naturale é anche un investimento
- Uffici con buon design luce naturale 

hanno prezzi affitti  5–6% maggiori 
rispetto ad altri (dati per Manhattan)

- Negozi con luce naturale hanno 
vendite maggiori, sono piú 
apprezzati dai clienti e trascorrono 
piú tempo al loro interno



Miti da sfatare
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Mito n. 3
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“La luce naturale è pulita”



Luce naturale
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…e costo ambientale
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Marc Fontoynont, ENTPE, Lyon, France

Ad esempio…
da € / Mlm.hr ∙ yr

a gCO2e / Mlm.hr∙yr



Obiettivo IEA EBC Annex 90
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“Soluzioni della più alta qualità ed il minor 
impatto ambientale”

IEA EBC Annex 90 - Luce naturale per gli obiettivi di decarbonizzazione e per ambienti di qualità



IEA EBC Annex 90
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Azioni dal componente al globale
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IEA EBC Annex 90 Subtask D

D.1. Catalogue 
of case studies

D.2. Evaluation 
procedure

D.3. Data 
collection and 

analysis

D.4. Lessons 
learned

D.5. Impact of 
densification on 
visual comfort 
and well-being

D.6. Promotion 
of highly 

efficient lighting 
solutions for 

Sunbelt Regions

ROOM / BUILDING CITY GLOBAL



Valutare impatto componente
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Da EPD all’applicazione per supporto decisionale
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Ivan Ares Igrexas (2024) A life-cycle approach methodology to 
evaluate integrated daylight solutions, MSc Thesis, LTH, Lund 
University https://lup.lub.lu.se/student-
papers/search/publication/9151337

https://lup.lub.lu.se/student-papers/search/publication/9151337
https://lup.lub.lu.se/student-papers/search/publication/9151337
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Da EPD all’applicazione per supporto decisionale
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Ivan Ares Igrexas (2024) A life-cycle approach methodology to 
evaluate integrated daylight solutions, MSc Thesis, LTH, Lund 
University https://lup.lub.lu.se/student-
papers/search/publication/9151337

https://lup.lub.lu.se/student-papers/search/publication/9151337
https://lup.lub.lu.se/student-papers/search/publication/9151337
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Da EPD all’applicazione per supporto decisionale
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Ivan Ares Igrexas (2024) A life-cycle approach methodology to 
evaluate integrated daylight solutions, MSc Thesis, LTH, Lund 
University https://lup.lub.lu.se/student-
papers/search/publication/9151337

https://lup.lub.lu.se/student-papers/search/publication/9151337
https://lup.lub.lu.se/student-papers/search/publication/9151337


Luce naturale e sostenibilitá
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Non tutte le strategie sono ugualmente green
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Carl Laursen and Niko Gentile (2024) Integrated approach to daylighting renovation of a sports hall considering environmental and 
economic aspects, IBPC 2024, Toronto, Canada. Accepted for oral presentation

Component Acronym U-Value 
(W/(m2K))

Tvis 
%

g-value 
%

Tubolar Daylight Device TDD 0.45 50 30
Skylight SKL 0.84 72 51
Window WDW 1.16 72 55

- Tre strategie per introdurre luce naturale in una 
palestra ad Eslöv, Svezia

TDD SKL WDW

DA300 /% 40.10 47.60 51.50

U0 0.60 0.65 0.45

- Tutte garantiscono una discreta qualità 
dell’illuminazione e consume simili

Base Case TDD SL W
LENI / 

(kWh/(m²year))
27.39 15.32 13.82 13.49

Energy-saving / % - 44.10 49.56 50.74
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Non tutte le strategie sono ugualmente green
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Carl Laursen and Niko Gentile (2024) Integrated approach to daylighting renovation of a sports hall considering environmental and 
economic aspects, IBPC 2024, Toronto, Canada. Accepted for oral presentation



Luce naturale e sostenibilitá
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Non tutte le strategie sono ugualmente green
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Carl Laursen and Niko Gentile (2024) Integrated approach to daylighting renovation of a sports hall considering environmental and 
economic aspects, IBPC 2024, Toronto, Canada. Accepted for oral presentation

• Integrated Life Cycle Assessment (ILCA): combinazione LCA e LCC

• ILCA più basso = soluzione migliore

• Punteggi normalizzati, e.g. 10%-90% da 10% peso a LCC e 90% a LCA



Cosa verrà prodotto?
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Factsheets per pubblico ampio
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